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(5) The present invention is a communications link between 
adata processing apparatus and a user input/output ter- 
minal. In the data processing apparatus (120) a data transmit- 
ter multiplexes monoclone digital video data (211) with 
Manchester encoded ancillary data such as keyboard control 
data (212) and sound synthesis data (213) for tranmission via 
a first communications link (122). The Manchester encoded 
data has a clock rate tied to the video dot rate of the digital 
video data and is transmitted during the horizontal retrace 
interval. The receiver (230) in the terminal (130) uses the self 
clocking nature of the Manchester encoded data for clock 
detection, demultiplexing and synchronization. This receiver 
(230) then generates video data (231). keyboard control data 
(232) and sound synthesis data (233) for utilization and a 
clock signal (235) for controlling return data. A data transmit- 
ter (240) in the terminal (130) receives keyboard input data 
(241), mouse input data (242) and speech input data (243) for 
encoding in conjunction with the clock signal (235) and 
transmission to the data processing apparatus (120) via a 
second communications link (126). A second receiver (220) «s 
connected to the second communications link (126) and 
generates demodulated keyboard input data (221), mouse 
input data (222) and speech input data (223). In the preferred 
embodiment the two communications links (122. 126) com- 
prise optic fibers. 
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FIBER OPTIC TERMINAL INTERFACE 
V;C* GROUND OF THE INVENTION ; 

The present invention relates to the manner of connecting 
a user input/output terminal to a data processing syste . Such 
a connection is required in the case in which a single data 
processing system supports a number of user terminals, or in 
5 the case in which a data processing system "supports only a 
single user terminal which is located remotely from the data 
processing 1 system. ..A communications link between the data 
processing system and, the user terminal is required in order to 
provide the required...interaction between these 1 elements. The 
HO present invention relates to ; this communications* link. 

The : user* terminals, o f the type to which the present 
invention is applicable include a variety of input and output 
devices;^ The major output device used in such user terminals 
is a video display. A video display is typically a raster 
15 scanned cathode ray: tube which provides' graphic- and pictorial 
information to the user. The, terminal mVy also include a tone 
generator for generating tones which'miy serve as audible 
alarms or the like. Such a user terminaT may further include 
some type of synthetic speech synthesis device which provides a 
20 machine generated output in a human language which may be 
understood by a naive user. In addit ion, should there be a 
limit on types of ancillary data, such- a device may include one 
or more indicator lights which are controlled by the data 
processing syste . 
25 User terminals of the type to which the present invention 

is applicable typically employ a manually actuated typewriter 
style keyboard as. the,major input device. This keyboard is 
employed' by manually depressing one or more keys to compose 
textural; me ssages 5 for., transmi ss ion to the data process ing 
30 syste V Another type- of, widely used' input device is a mouse. A 
r mouse is" a; pointing; device employed v witti a - video display 
screeriV A .cursor or v indicating device on the screen is moved 
in correspondence . to the movement of the ioiise on a surface 
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, to the user terminal. .»,.«»•. of this 
3U ch a, a desk ^ , ^ BOr . u5 er .etuatable switches 

type .ay also Include « " the user to the 

/hieh serve .te .tran3.lt co„dlt o U tioni U , is ^ , or 
.^processing apparatus I • 

3U eh a user lnt erprete. In conjunction with a 
spoken messages which »ay ° 

,Othat the data processing s», em • ^ , blt rat e. 

user ter.ln.l,,thls coru cation « ^ , keyboard „ hl eh Is 
This is in contrast to data data proce ssln 8 syste., 

passing from the user - Mi , Th „ 3 , an, Interface of 

• * -- i fflwV*s: p " tains ineludes 

15 the type to which the pr borates. . 

• «« W tl. n i..^«^ -»V l X t , e ^. P . W l^.. B t, for the 

There are mechanical and electr I ^ ^ ^ 

two systems needs to 
ot the communications lln between t ^ ^ „, Ur 

-20 be minimised, M^" 1 ' "' 'L llnk . : In addition, It Is 
» Installation or ^'^communication. - fop , urpose be 

,, als0 .. B .,, r . W . the cable »» ' „ to. routing 

,- flexible in order to be^ab . to „ TypicaUy , such 

Mq »lr...»t. of •«-»^ 1 / 10 . \ n3talled i. office locations 
25 communications links would * e > ^ p> 

such as.used b,. an engineer lB such an 

, electronic ^devices are commonly 

environment. .. .,.-»rlcal requirements for such a 

This brings to mind the ^r ca f (EMI) aod 

.BOcommun.catlons link ^"-""Vr! types of radiated energy 

.... which might emlnate f rom such . t rate ls re ,olred. 

isriy in the case in wnicn s . on. the communlca- 

• f^^^mirtpeclal revisions to 
35tlons linK, ^ A * 
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. of energy radiated.. Minimization of this 

mlnlnl « «;*rr r i^s.»#^mi^- : ° r thts 

cploye* In • u ic3)rable YeprovHe a type of 

i, ,„ On-w-.sJs.ilar,Une, l* 1 . electrostatic discharge 
cc-unlcatlons .link, ; wh.ch .Ipl.*. BOoM 
(ESD). The data proc easing, .system and the, user t 

. d e,i.c..s. Th,s, MPS , : dev. h g h, Wf • 

,Oel.ctr.c.t» and ^"W"* t0 pr0 ,id. such a 

Thprefore. it would, be hig.niy-, aeaiia i , , r, 

' hift' Electrically shielded, high frequency copper wires 
1 ty all s ire shields' tied to chassis ground. . When uo 
11 sis allocated, re.ot.ly. H is possible, that, they are tied 
trri^rlng tranches of .he ^lo 

20current through. the wire sniex 



problems « 
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brief' Description of the drawings 

, : These 'and 'othVr advantages and features of the invention 
will be further described below in the detailed description of 
the invention taken in conjunction with the drawings: in which: 
5 Figure 1 illustrates the general outline of the data 

processing system and user terminal 'combination to which the 
present invention is applicable; • ' 

Figure 2 Illustrates the details of the transmitters and 
receivers and the dual= channel communications system accord i ng 
10 to the preferred embodiment of the present invention j - : 

• Figure 3 illustrates the form of the data transmitted from 
the data processing system to the user terminal. in-accordance 
with the preferred embodiment of the present invention; . 

. Fi S" V< * ' ^illustrates the preferred-: embodiment of the 
15 transmitter located within the data processing system of the 
present invention; — • ■■ i .. :;-.v • , ■ ....... 

Figure 5 illustrates the preferred embodiment of the 
receiver within the user terminal; f ,, 

Figure 6 i 1 lust rates- the preferred embodiment of the 
20 transmitter within the ; user terminal ; and ... 

Figure 7 Illustrates the preferred embodiment of the 
receiver within the data processing system. 
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-«r»TPTtoH of Tiir prr"""™ ehbodimekt 

.gaUyESMfflM T Drefe rred embodiment 

., Th e B fea.ture= and P=rtlP • 0 V,erib*d In d.t.11. 

, -or.the. .presenile 1 oe M r l ^ c 1 n5ir „cao» or aV apparatus . 
. c, e ure 1 »^XtV^..i«-i?t». Present 
. . ,uO ... employed .^ ?^ iV a central pressing unit 
Invention, This apparatus , &> lJ0 . The 

UO,, -a S rap,,c, ecntr^ pUer 0>il cdmmunlcatl on 

central ^H^' vU eommU nlcation links 112 and 

with graphics ccntrcller 120 1 Molre ctlonal 
-ne.' snarly, graphics ^ eoBnunlcitlo n Una. 

, communication " » ^ ncl ^ el bot h central 

122 and 126,, .A. dashed line , 20 Thu dashed 

. no and graphics controller lzu. ini 

.processing unit '""'I, uhl ch are Included within a single 

( /^ lW:W, n. W ^t^.i!ii system 100 serves a 
15 enclosure, ,,In the. even . , unlts 

, -...^^^vt^mW M^J'.^^ Provide the 
' - ,thln ' ? t ^"UI ii n 2 C and 1 6-and the ' communication links 122 
communication n enclosure' making the mechanical 

. and 126 were within this ^ communication links 

*> it' s ant.cipated that the computing 

mu ch simpler J ™ ^ lment .^ o large in size that It 
system.of the preferred e elements within the 

... unpractical to,. lace ^ — apparatus 

„same. enclosure.- If the, si ^ ulthln „„e enclosure, then 

25 is.acch «at it cannot , all he PIS ^ ^ ^ 

' 1 V i s ; , enclosures. >s 

, interconnect , t*. appall a ' natural .division of 

illustrated '^ central processing unit,, the graphics 
,,, function .among .the central p . . Thus these 

. controller .and ^sures "or the, 
. ...units, could- be placed in three , sep^ manne r . 

cculd he disposed In two e£= V 4 th . 
... in the first of. these the ,9«»W-V*. terminal 
graphics controller are ^one enclo sure^ nd th ^ 
: , 35, ,ia, in .the; other, as Illustrated ,ln Figure .. 
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.the central processing- unit is. in a single unit and the 
. graphics controller and the user terminal share, one enclosure. 
. '., Because the data processing apparatus of- the preferred 
embodiment, of the present invention employs a high resolution 
5 Video display, the communication between central processing 
unit 110 and graphics controller 120 Is necessarily of a high 
data rate. Therefore it is considered advantageous to enclose 
both central processing unit 110 arid graphics controller 120 in 
the same enclosure. 

1 ° In . ac °°r dance , with the preferred' embodiment, central 

processing unit' l4o arid" graphics controller 120 -are placced 
within the same enclosure lHO. Therefore, communication links 
122 , and M 6 ,n>ust pass from enclosure 1»I0 to' user- terminal 130. 
• this event, both communication links 122 and • 126 encounter 

1.5, the mechanical and electrical problems noted above; 

* gu T e ? t illustrates the i configuration of the transmitters 
and receivers on communication links 122 and 126 in accordance 
with the preferred embodiment of the present invention. 
• Transmitter 210 and receiver 220 are located within graphics 
20 controller 120. Receiver 230 and transmitter 240 are located 
„ within user terminal 130. 

Transmitter 210 transmits data on communication link 122 
to receiver 230. transmitter 210 receives video input 211, 
keyboard input 212 (which may control keyboard indicators or 
25 control the keyboard configuration) and sound input 213. 
Receiver 230 receives' this data on communication link 112. 
Receiver 230 then separates out video data 231, keyboard data 
,232 and sound data 233 for application to those portions within 
user terminal 130 which employ this data (not illustrated). 
30 These features are conventional in nature. Receiver 230 also 
outputs clock signal 235 which is derived from signals ''received 
on communication link 122. 

In accordance with the preferred erabod iment- of the present 
invention, both communications links 122 and 126 are formed of 
35 optical fibers. The use of optical fibers for the 



017409P 



15 



comWnications^ links minimizes the -echanlca and electric, 
probes with such co^nicatlon, links. Firstly, f ber optic 
cables are very small and consequently such cables have ? 
relatively- small weight: and bulk. These cables are also 
flexible in comparison to the prior art copper coaxial cables. 
' Thus fiber optic cables contribute to the solution to the 
mechanical problems, associated with such communications links. 

In addition, fiber optic, cables contribute to the 
'solution to the electrical problems with such communications 
16 link- '. There -are no. o.sc ilia tory, electrical currents in fiber 
: optic cables. • This lack of oscillatory electrical currents, 
which is in contrast .to the prior art copper coaxial cables, is 
the factor which makes fiber optic cables advantageous. The 
' maJ or causes of electromagnet ic inter ference (EMI ) and radio 
frequency interference (RFI ), are those oscillatory electrical 
currents. Thus fiber, optic, cables substantially reduce this 
source of electrical problems., In addition, fiber optic cables 
are nonconducting. r.For this reason there is also a 
substantially reduced. chance of damaging e lec trosta t xc 
2b discharge (ESD) from fiber optic cables as opposed to the prior 
art copper coaxial cables.. Note that such a fiber optic link 
prevents an electrostatic discharge path between the user 
terminal, where static is most likely to be generated, and the 
' 'central processing unit, where it is most damaging. 
25 ; Receiver 220 within, graphics controller 120 receives data 
on communications.link 126 Trorn transmitter 240 located in user 
• terminal 130. Transmitter 240 .. has, applied to it keyboard data 
241 i mouse data 2*2 and, speech data, 21.3.'. Transmitter 2*0 also 
receives clock 235 from, receiver . 230 . Transmitter 240 takes 
30 tW incoming data together, with the clock signal and generates 
^transmission on. communications link. 126' in the form required 
by communications link 126. This is. then applied to receiver 
220' within graphics controller 120, Receiver 220 converts the 
• signal from communications .link. 126 into its component signals, 
;i i5 ^ namely keyboard-data 221,- mouse data 222 and speech data 223. 
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This! data is; then applied to central processing unit 110 for 

, processing by that element. ■ : 

Figures 3(A) to 3(C) illustrate the format of the 
preferred embodiment of the communications from graphics 
controller 120 to user terminal 130, on communications link 122. 
Figure 3(A) illustrates the form of data transmitted on 
communications link 122 during normal horizontal scan periods, 
in the preferred embodiment the video signals are transmitted 
in digital form. For a monochromatic display each pixel of the 
O display can be represented by a single bit. This digital video 
data is transmitted in a set of horizontal scan lines in 
accordance with "the prior -techniques concerning analog video 
signals' Figure 3(B) illustrates the form of communications 
transmitted- during vertical retrace intervals. ^astly, Figure. 
15 3(C) illustrates the form of the coded data 320 transmitted 
during the horizontal retrace intervals. 

Signar 310 illustrates the parts of the, data transmitted 
on communications link 122 during normal horizontal trace 
intervals. This signal 310 is composed of uncoded video data 
20 315 and coded data 320. The uncoded data 315 is preferably a 
single bit for each pixel for each horizontal line on the video 
display. Thus, for example, a zero in a particular bit 
position would cause the corresponding pixel on that line 
within" the video display to be black. On the other hand, a one 
25 in that bit position would cause the, corresponding pixel on the 
video screen to be white. This is : according to the preferred 
embodiment employing digital v ideo .signals . Communications 
link 122 could carry analog signals to, enable a gray scale. 
The required bit rate for the communications link is for the 
3D mos t part set by the number of pixels on the. video screen and 
therefore the number of bit positions within uncoded video data 
315V For example, for a high quality, video screen having 1,000 
lines of 1,000- pixels each, each, uncoded video data portion 315 
must have 1,000 bits and it requires transmission of 1,000 
35^ uncb^ video datT portions 315 in order to transmit the entire 
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' ! '"' . Therefore, each video screen Includes 
video, screen., The»r - to . i0 „,, ve . nicker 

free display n Vnecessary to transmit 60 complete frames 

screen Is at least 60 million bits per second.' • • 

Coded data 320 of signal 310 contains the Keyboard and 
soun d Portions together -1th other auxlll.ar, data. This coded 

<Uenal 330 illustrates the signal on 
O Mgnai Jjw .. : a s is well known in 

, »„ A-l ; n^the ; .ertlcai; e raoe inur a U I. ^ 

or*f during the vertical retrace 
n 'p thVcathode ray spot is returned to the upper 

scanned p^ctur . ,e . , . m interval,' which may equal 

righ t ^««Y SS^ nUl ito, the incoming 
15 the tine interval. of several transmitted 
video data is ignored. Therefore, the_ viaeo 
urU ithls portion of a scan ^.^^ZZ 

during this o ach Qf the h6rlZ ontal scan 

keyboard data 323 , speecn uav, ^ 
! t data 326 ' Sync pattern 321 Is' employed to signal to the 
,er,ln 1 the end of a horizontal' scan line. In an analog 
:::io syTt^ he o iiontal sync slgnaVls communicated via an 
V ^nal' outside the range of permissible video s>gnals. 
30 fnt ^ideo y the. preferred embodiment, the video data 

3 tr ns itted as, ..digital signal. Therefore, it Is nec.aaary 

' * ' : " -.'J. -.h.- ,.im for identifying the end of a 
to provide another means fo : predeterained 

horizontal scan line. The sync pd. haloM i n 

.A of bits. As will be more fully expiained below 
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conjunction with Figure 5, the receiving apparatus in the user 
terminal; detects, this predetermined set of bits corresponding 
to- sync : , pattern 321 as will be further explained below, this 
also initializes the decoding of coded data 320. 

Vertical sync 322 serves a function similar to sync 
pattern 321. .Vertical sync 322 Is employed to indicate when a 
frame reset Is required. 

The remaining portions of coded data 320 corresponds to 
data transmitted from, the graphics controller 120 to user 
terminal 130.. Keyboard data 323 serves to control any keyboard 
. indicators and to control the configuration of the keyboard. 
Speech data 32*1 is employed in conjunction with a speech 
synthesis.circult. Speech data 324 "spec 1 if iW the particular 
synthetic speech to be produced it user terminal 130. 
Similarly, sound data 325 is employed in conjunction with an 
audible sound generator. Sound data 325 is" employed within 
user terminal . 130 to indicate the type of sounds to be produced 
by this sound generator. Lastly, test data 326 is employed by 
user-terminal 130 in order to test various aspects of this unit 
under the control of the central processing unit 110. 

It would be understood by those skilled i'.h the art that 
the foregoing description of coded data 320 is not exhaustive. 
It would be clear to those skilled in the art that other forms 
of coded data may be transmitted via coded data 320 than those 
illustrated in Figure 3 and noted above"; In particular, it 
should be noted that ordinarily the data rate required for the 
data, within coded data portion 320 is much less than the data 
required, for uncoded video data 315. Therefore, coded data 320 
may. be transmitted at a much lower bit ratel this much lower 
bit rate would require much less sophisticated decoding than 
would be required if it wer^ transmitted at the rate of the 
uncoded video data. 

Figure 4 illustrates transmitter 400 located within the 
graphics controller. Transmitter M00 generates an optic output 
on communications link 122 which is tjten applied to the 
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, vaP ,„ user terminal 130. Transmitter .00 include 
eT to serlaTsni ft register iio . Parallel to a.rLl 
^Tft regis" .10 has numerous data and control Inputs 
" : ' 7;.d tha^to The data inputs Include vertical sync Ul. 
! U h ^d data .1.2, sound data 413V 'speech I data UK, sync code 

is Illustrated as .Including a single line, It ^oul 
Lerstood that each of these signal, may incite a p X. a ty 
' 2 bits applied to parallel to serial shirt register . 10 

,o Parallel o serial shirt register .10 IS controlled by load 
!r.na?VlT and shift signal .18 "from timing and control logic 

. The output from parallel to serial shift register HO 

1a serial data ft 31. . - , 

* Timing, and control logic 120 performs the major control 
,V functions within transmitter .00. Riming and control logic 0 
eceives a. clock input ,21 and a WrlltaUl synchronisation 
I' n ut ,22. Timing and control logic «0' then produces variou 

signals at the time required by Me other elements of 
I t an- tter .00. Timing and control logic » 20 produces load 
20 s gnal U17 and shift signal Vl8 to-parallel to serial .hit 
r ster^r Load signal HT, is applied, to stti ft register «0 
' when shift register .10 is .being; loaded with the various data 
wnen sn.i i l & , * -li-iatar 410 to no longer 

bits. • Shift, signal, U18. causes shift register *w * 

^ receive inputs but to'shift its contents out as serial data 
25 US1 to Manchester encoder 430. , t _ _ 

.Manchester encoder., .30 receives the serial data Ol fro. 
' /shift, register. ,10 and further receives clock .52 from 

and.'oontrol. logic .20, Clock 132 may have a different 
^ frequency than clock..21 applied to, timing and, control logic 
30 uTo . Manchester encoder .30 takes, an exclusive 0. of serial 
data U31 and olook signal .32 thereby producing encoded data 
.31. -This encoded data ..1 is applied to multiplexer ..0. 

' Multiplexer ...0 serves to .combine various signals under 
; . the control o f. t iming, and control logic .20. Multiplexer ..0 
35 receives: the encoded data ..1 fro. Manchester encoder .30. 
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Multiplexer 440 also receives uncoded video" 4 42. Multiplexer 
440, receives square wave 443 and control 444 from timing and 

.. control - logic .420. Multiplexer 440 operates in accordance with 
control 444 to apply one of encoded data 441/ video data 442 
5. or square wave 4.43 ^b, electrical output 445V During a normal 
horizontal scan period, video data 443 is coupled to electrical 
., output 445 . During a horizontal retrace' interval, "encoded data 
441 is applied to electrical output 445. During the horizontal 
..retrace, interval of the set of scan lines corresponding 

10 vertical retrace, square wave 443 Is coupled by multiplexer 440 
to electrical output 445 in place o f" v ideo data 443. Thus, 
multiplexer 440 serves to assemble and cbmbineT the signals 

... Illustrated. In Figure 3. Timing and control logic 440 places 
the proper signals on. control 444 enabling multiplexer 440 to 

.^perform this function, 

.Fiber, optic transmitter 45b converts an electrical signal 
into an, opt leal signal. In accordance w I th th e preferred 
embodiment of the present invention, the communications link 
122 between graphic controller 120 and user terminal 130 is via 

20an optic fiber. Fiber optic transmitter 150 receives 
-electrical output 445 from multiplexer 440. Fiber optic 
transmitter 440 then converts this to optical' output 451. This 
ppjbical .output 451 is applied to an optic fiber (not shown) 
which forms communications link 122. 

25 Figure 5 illustrates receiver 500. Receiver 500 is 

located. in user terminal 130 and receives an input on 
communication link 122. This appears as optical input 511 to 
fiber optic receiver 510. As explained' In further detail 

..below, receiver 500 generates outputs for use by the 

30utilizatipn portions of the user terminal. 

Fiber optic receiver 510 serves as the input to receiver 
500. Fiber optic receiver 510 receives an optical input 511 
from communications link 112. Fiber optic receiver 510 then 
. , C0 , n .Y : e ' r M; • th ll * * C 4. 1 input into an electr ical input 512 which 

35 is applied to both video gate 515 and Manchesler decoder 520. 
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previously described in conjunction with Figure 3, optical 
: ?ut ? 511 includes portions. corresponding to uncoded video datr 
315 on square wave signal 335. and portions corresponding to 
coded data 320. Video, gate 515 and Manchester, decoder 520 are 
•: employed to i separate, these respective components. 

Electrical input 512.is applied to Manchester decoder 520. 
Manchester decoder 520 is. constructed in order to recover the 
clock signal from Manchester encoded data. Once. this clock 
jlgn.1 has been, recovered , then it is possible to separate this 
lo encoded data from .the, encoded video data, Manchester decoder 
" 520 then produces clock signal 521 and data signal 522. 

" Clock signal.521 and. ; data .signal 522 are applied to sync 
"pattern detector. 525." Sync pattern detector 525 checks to 
'determine whether the ; sync pattern 321 has been received. When 
15 sy „c pattern 321 has. been,, received , a sync signal 526 is 
generated. The reception of sync pattern 321 is most important 
as it marks the end of the uncoded video data 315 or square 
wave signal 335 and the beginning of coded data 320. This is 
clearly an important time ,. : and, sync signal 526 signals the 
20 detected reception ofsync pattern 321. . . 

Major timing and control, functions in. receiver 500 are 
carried out by event counter 530- Event counter 530 works in 
conJunct ion . ,„ith windowed gate 531, phase, locked loop 
oscillator 532 and reset, .select gate 533, ,in order to provide 
25 proper timing and .cont.ro l .s.ignals for the output portions of 
" receiver 500. Then event counter 530 counts pulses received 
from phase locked loop! oscillator 532. Dependent upon this 
count , event counter then, generates . s ignals, at its output such 
as. gate signal ; .5.3^,sync^ signal 535 , . valid signal 536, gate 
30 signal 537 and reset signal 5.38. ... 

Phase lock loop oscillator 532 generates. timing pulses 
used by" event counter 530 to. control. the various events in 
receiver 500. Phased locked . loop oscillator 53.2 is in turn 
controlled by windowed gate 531. . Windowed gate 531 receives 
35 sync s ignal 536 from sync pattern ..detector 525 and a gate 
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signal 534 from event counter 530. Windowed gate 531 applies a 
rate signal to phase lacked loop oscillator 532 in order to 
control "its frequency and thereby the timing of event counter 
530. This rate signal is dependent upon the rate at which sync 
5 signal 526 is received from sync pattern detector 525. Gate 
signal 531 is employed in-order to prevent false rate signals 
caused by false detection of a : signal pattern. Event counter 

530 produces gate' signal 534 in order to enable windowed gate 

531 only during a predetermined interval near the expected time 
loof arrival of sync' pattern 321 and hence sync signal 526. 

" Preferably , gate "signal 534 is of a variable duration "depending 
upon the quality of the phase .lock on the sync pattern 321. 
That is, window gate 531 would be enabled for' longer periods 
under the control of gate signal 531 when a good phase lock has 
15' not been achieved. On the other hand, windowed gate 531 would 
only be enabled for a short period of time once the quality of 
the phase Look has Improved. ; Thus, the timing of events from 
event counter 530 is in phase, with the reception of sync 
pattern 321 from communication link 122. 
20 The count within event counter 530 is reset by reset 

select gate 533. Reset select gate 533 resets event counter 
530 based upon two contingencies. In the normal case, reset 
signal 538 from event counter 530 occurs nearly simultaneously 
with sync signal 526. In this event, reset select gate 533 
25 resets event counter upon reception "of reset signal 538. This 
prevents any' slight jitter in reception and detect ion of sync 
pattern 321 from interfering with normal operation. If reset 
signal 538 and' sync signal' 526 drift apart in time further than 
a preset limit,, and if this condition lasts for several cycles, 
30 then reset select gate 533 switches to operation' upon reception 
of sync signal 526. This continues until reset signal 538 and 
sync signal 526 are again received within the preset limit 
apart, whereupon normal operation resumes. This prevents 
falSe tri Sgering to continue in the event that reset signal 538 
35 drifts away f bom sync signal 526. ' _ J 
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\ „„„t.r 530 has been properly set "< 
. ; Once ,« v e,o t r c o u n t r 5 i pattern 321 . 

'"V "^O event o'u ter 530 produce, e gate' signal 537 
.. receiver 500. Eve.nt oo .. . This permits video gate 

5 ,h,oh,ls,appllea .^»«'»-«^^; J' S 0 ^itput 513. This 
. ,« to pass the eleotrlal of reception of 

. „„., ,, 7 applied during the period oi reoep 
gate, Signal 537 .1? *« l ,,„.,. Mhlch - ,'tdeo gate 515 Is 
□ needed video data 315. , The. tl»e a^uh trt _ . „ eveQt 
. opened Is timed, ^conjunction with ^"W* ( » „ 
^.count,r.,530 lp,,rder ^ V'f^ l00ludes 

■ ? es of n cod.dYi dec data 315 -1th coded data 
•jueceasive scan lines, oi uncoucu ...... . ••. . 

: . . success i -trace Intervals, video gate 515 

.. : .3 2 0.re n o,ed. : ,.pur,ng nor 

1, turned orf so that neither squar 
15 encoded data 320 appear, at ,7^^ Vh n , j fron 

,.Oata,»ultlpl.^ I^ rd^ta signer 536 fro. event 
Manchester, decoder, 520 anda yai ... , - decoder 520 

- S r 0 h Vio ded i ^a demultiplexer 

, s a serial bit stream which Is loaded lot 

,p 5 ,0 during a ---^53'^trm Ullier 5^0 generates 

■ T :::: l :utput: mciude : 
. < — v- tp r 5 utiii - 

received, from event counter, 530 ./-hen data, demultiplexer 5-0 

:::!; ao?s ;„ot.generate these. .^^^i'sync generator 

. Horizontal, sync generator- 550 ana ver, . . * 

i^n in order to control tne ^uvi * . 
user terminal , 1JU m °i «<f 5 , ^„ 0 --*. or trc 0 

...... vertical scanning motion. Both horizontal ^ ^ 550 

„.V;. a „d vertical, sync generator ^^^^. rl" event 

, event counter 530. This sync .signal 53.5 is re -• 
. 35 Tounter 530 other than directly, from sync pattern detector 525 
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In order to reduce the instance* of false syne detection. Event 
counter 530. with windowed gate 531 arid -phase ■« locked loop 
oscillator 532" provides- a more' reliable indication of the 
reception of sync pattern 321 with fewer false indications than 
5 that received d irectly from sync pattern detec tor 525. 
Horizontal syhc generator 550 generates horizontal sync signal 
551 directly from sync signal 535. On the other hand, vertical 
sync generator 555 receives an additional Input. This 
additional input is vertical sync signal 545. Note that 

.10 vertical sync signal 322 is a part of coded data 320, In order 
to detect a Valid vertical sync ^ sigriklV causing a' frame reset 
In the video display of .user terminal 130 , it is necessary to 
receive both sync pattern 321 ahd vertical sync 322. Vertical 
sync 322 is a portion of coded data 320 -and thus data signal 

15 522 applied to data demultiplexer 1 510. From the occurrence of 
both sync signal 535 and vertical sync signal 545. vertical 
syne generator 535 generates vertical reset signal 536. This 
is employed in the video display terminal in order to reset the 
. video frame." - --.^ 

20 Figure 6 illustrates transmitter 600 which is located in 

user terminal 130. Transmitter 600 transmits keyboard, mouse 
and speech data from user terminal 130 to graphics controller 
120 via communications link 126.'' - v 

Input data to transmitter 600 is applied to parallal to 

25 serial shift register 610. This includes keyboard data 611 
mouse data 612 and speech data 613. As explained^ above in 
conjunction with Figure H, each of these data inputs preferably 
lncludes a Plurality of parallel bits, this data is loaded 
into parallel to serial shift register 6 10 in accordance with 

30 load command 6 U from timing and control ' loffe 620.. Upon 
reception of shift signal 6 15 , parallel to serial'shift 
register 610 applies serial data 631 to ma'nchester encoder 630. 
Timing and control logic 620 performs the major timing and 

.control functions of transmitter 600C Timing and control logic 

35 620 receives clock signal 621 from receiver 500; -This clock 
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signa l 621 is* re lated to c lock., signal. 521 produced by 
-'Manchester decoder 520. > By this means, transmitter 60^0 is tied 
to the same- Manchester clock signal as, transmitter 400 in 
graphics' controller 120; ; 
5 Timing and control logic 6.2° produces load signal 614 and 

shift signal 615 in the. proper time to .enable, parallel to 
serial conversion of the input data by parallel to serial shift 
' register 6 10. Timing and control logic 620 also produces clock 
/ signal .632 , to be applied to-: Manchester.- encoder- 630. Manchester 
10 encoder; 630 operates to combine OR- data 631 : and clock 632 to 
:■■ produce encoded^ data : 6Ul, . ; .. • ; . - - - 

: Timing and >; control ■ logic further generates control signal 
• 6U2 which - is, applied to; sync, signal- adder $40. '. Sync 'signa. 
-adder 610 receives encoded data 641. from manch ester decoder 63C 
1 5 and add: a r sync signal, simi lar to, syna pattern 3.21 of coded dat* 
320. to the encoded data 611. The., time at which this sync 
signal is applied is controlled by control signal 612. Sync 
signal. adder 640 thus produces .electrical output 645. 

-• Fiber. oRtic, transmitter .650 .receives electrical output 
2o 645 . Fiber optic transmitter 650, produces optical output 651 
corresponding to electrical output 645. This optical output 
651 is applied to an optic fiber (not shown) forming 
communications link 126. Thus, the keyboard, mouse and speech 
data Is applied to communications link 126. 
25 Figure 7 illustrates receiver 700 located in graphics 

controller 120. Receiver 700 is connected to communications 
link 126 and receives the signals transmitted by transmitter 
600. 

Receiver 700 includes fiber optic receiver 710 whicn 
30 receives optical input 711. This is from the optic fiber which 
forms communications link 126. In accordance with the received 
optical input 711, fiber optic receiver 7 10 generates 
electrical input 712. 

The electrical input 712 is applied to Manchester decoder 
35 720. In a manner similar to that descri-bed above in 
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conjunction' with : Manchester decoder 520, Manchester decoder 720 
generates clobk 721 corresponding to the clock 632 employed in 
Manchester encoder 630 and: data 722;. This : data 7*22 corresponds 
to the original data received by transmitter 600. 

5 Clock 721 and datai- 7 22 are applied, to serial to parallel 

shift register 7301 The parallel outputs from serial to 
parallel shift register 7 30 are applied to output latch 7^0. 
Output latch 7*40 also receives a latch clock signal 726 from 
sync detector 725V Sync 'detector 725 receives electrical input 

I'd 7 12 and^generates' the latch' clock signals 726 upon detect ion of 
the appropr late sync s ignal . ^ This : ; sync signal i s v the sync 
signal applied' to the encoded data by ; sync signal adder 6U0. 
Sync detector 725 indicates this detection, via latch clock 726. 

' At this time the data loaded within output late 7^0 is valid. 

15 TherefbreV output latch 7^0 generates keyboard data 7*11, mouse 
data 7*12 and speech data : 7**3 Vdrresponding to the data input to 
trarismi t ter 600 . This : data is employed' in graphics controller 
120 and central processing-unit 110. These signals from user 
terminal 130 are employed then to control the operation of the 

20 data processing apparatus. 
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CLAIMS: 



; i A video display device commun 1 cat Ions interface comprising: 

a) a communications link for transmitting communications 

s 1 gna Is; . .. 

b ) a v i deo d 1 sp 1 ay generat 1 rig dev Ice ' t'ric 1 ud 1 ng ; 

5 1) a video data encoder for generating a digital video 

signal having a plurality ■ of video scan lines; 

■ ■2)' a contro 1 " ! data encoder for generat I rig a d 1 g 1 ta 1 
control signal 'having * : se1f-cl6dktni3 \ ****** ^ -data which has * 
lower data rate than said 'cllgltal' video signal'; " - 
1o *"*' " 3) ' a multiplexing means connected to said video & ?. 
"encoder arid' said control data encoder for time divls'cr 
multiplexing said digital video signal and said digital conr. . i 
signal whereby said digital control signal is generated dur;, c 
the retrace intervals of video scan lines of said digital vi_ : 
15 signal thereby forming a multiplexed signal; 

4) a transm1tting : m4ans ''connected to sa1d : communication 
H nk and sa Id mult i piex i ng means for generat i rig commun 1 cat i or a 
signals on said commun i cat 1 oris link corresponding to sz.'S 
multiplexed signal; 
20 c) a video display device including: 

1 ) a r'ece 1 v i ng means connected to sa 1 d commun i cat i c r i 
link for receiving said communications signals; 

2) a demultiplexing means" connected to said receiving 
means for demultiplexing said communications signals into se:d 

25 digital video ' signal and said digi'taV ^contVbi' signal having a 
self-clocking detection means for detect frig said self-clocking of 
sa 1 d ' d 1 g 1 ta 1 tbnt rol s data thereby ' eriab 1 1 ng detect 1 on of sa 1 d 
control data, and a timed gating means connected to ba'ti 
se 1 f-c l ocki ng 'detect frig means for ' eriab f I rig the operat 1 on of sa 1 d 

30 self-clocking detecting means only during a time Interval dur in- 
which the retrace Interval Is expected; 

""" 3) a video display means connected to sal a 
demultiplexing means for generating ^ visual ly perceivable 
display corresponding to ' said digital • video signal; and 
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4) a utilization device connected to said 
demultiplexing means, for receiving and using satd digital control 
data. , ...... 

2. A video display device communications Interface as claimed In 
5 Claim l f wherein:, , 

said control. data encoder further Includes means for 
generating a predetermined sync bit pattern Indicating the end of 
a video scan line of said digital video signal; and 

said utilization device Includes a sync bit pattern detection 
10 means for detecting the reception of said predetermined sync bit 
Dattern and a, ..horizontal reset means for beginning display of a 
new video l ine upon detect ion of said sync bit pattern. 

.3. A video display device communications interface as claimed in 
Claim 1 f wherein: 

15 sa ^ control data encoder further includes means for 

generating a predetermined vertical sync bit pattern indicating 
the end of a video frame of said digital video signal; and 

said utilization device includes a vertical Sync bit pattern 
detection means for detecting the reception of said predetermined 

20 vertical sync bit pattern and a vertical reset means for 
beginning display of a new video frame upon detection of said 
vertical sync bit pattern. 

4,. . A video display device communications interface as claimed in 
Claim I, wherein; 

25 said digital control data comprises sound generation data; 

and 

said utilization device comprises a , sound generation means 
for generating sound corresponding, to said sound generation data. 

5, A video display device communications Interface as claimed in 
30 Claim l f wherein: 

5 ?,!£; . , c P nt:ro1 da t a p . comprises^ synthetic speech 

generation data; and / 
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... 5ald u t„ ,at,on prises ^ 

aener.tlng means for generating synthetic speech 
said synthetic speech generation data. 

6. * A video display device educations Interface as claimed In 
i ciafm 1. wherein: fiber optic cable; 

connected to said f ib P d ; g1ta1 ' M ght signals transmitted cy 
signal corresponding to said dig^s 
said fiber optic cable. 

7. A video, display device con^nlcat.ons Interface as Called I,, 

" ^^^rruMcatlons UnK Includes a f.ber optlc cable having 
a first optic fiber and a second optic fiber, 

sa ,d transmitting means nc o « /''^ %^ 

transmitter connected to said ^ ^ 

20 generating digital "9 nt 

multiplexed signal; deludes: 

" W irsc'C'/f^eeXer connected - said second 
optic fiber for generating an output signa, corresponding to 
25 iight transmitted by said second opt, < = fiber, and ^ 
a output means connected to said 

. - e„r utilizing said output signal; 

receiver for utmzina „_ tlc fiber receiver 

sald receiving means Includes a aeco nd^ ^ _ 

said optic fiber; and 

said video display device further includes. 

an input means for receiving operator Inputs 
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. generat t ng . i nput s i gna 1 s cor espond f hg to sa i d operator f nput s ; 
and 

a second fiber optic transmitter connected to said input 

means. and said second optic fiber for generating digital light 

signals on said second optic fiber corresponding to safd input 
signal s v • . * 

.8. An input/output unit as claimed in Claim 7, wherein: 

said input means comprises a manual ly-actuatable keyboard. 

9. An input /out put unit as claimed in Claim 7, wherein: 
0 said input means comprises a manually actuatable pointing 

device* rv; '> 1 

1 p. An I nput /output unit as claimed in Claim 7. wherein: 

said input means comprises a vocally actuatable speech 
encoding device- * ; 
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© Fiber optic terminal interface. 

© The present invention is a communications link 
between a data processing apparatus and a user 
input/output terminal. In the data processing appara- 
tus (120) a data transmitter multiplexes monochrone 
digital video data (211) with Manchester encoded 
ancillary data such as keyboard control data (212) 
and sound synthesis data (213) for tranmission via a 
first communications link (122). The Manchseter en- 
coded data has a clock rate tied to the video dot rate 
of the digital video data and is transmitted during the 
horizontal retrace interval. The receiver (230) in the 
^ terminal (130) uses the self clocking nature of the 
^Manchester encoded data for clock detection, de- 
0) multiplexing and synchronization. This receiver (230) 
gthen generates' video data (231), keyboard control. 

I? 3 ?), and sound synthesis data (233) for utiliza-. 
Jtftion and a clock signal (235) for controlling return 
^ data: A data transmitter (240) in the terminal (130) 
_ rec !, i y?? . te^?^ jnput data (241), mouse input 
Odata ; (242)'ind.' speech input data (243) for encoding 
Qjn conjunctipn'with' the' clock signal (235) and trans- 
LU mission "to the data processing apparatus (120) via a 
>V sec?0d . communications Jink (126). A second re- 
ceiver (220) is connected to the second communica- 



tions link (126) and generates demodulated key- 
board input data (221), mouse input data (222) and 
speech input data (223). In the preferred embodi- 
ment the two communications links (122. 126) com- 
prise optic fibers. 
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